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Abstract

We analyzed the oscillatory potentials (OPs) of the rat electroretinogram (ERG) by the maximum
entropy method (MEM), which shows much higher frequeney definition than the fast Fourier trans-
formation (FFT) method. Five ophthalmoscopically normal, adult male Wistar strain rats were used.
They were given general anesthesia with urethane (1~1.2g/kg) and placed on a stereotaxic apparatus.
A glass microelectrode was inserted into the vitreous cavity from the pars plana, as an active
electrode. After one hour of dark adaptation, the ERG recording was made, changing the intensity
or interval of the photic stimulation. The stimulus light from a xenon flash lamp was delivered to the
cornea through optic fibers. The average of 50 ERGs after dark adaptation was calculated using a
signal processor and stored on floppy disks. FFT analysis of the ERGs was performed and the power
spectrum of all ERGs was recorded. Then the ERGs were digitally filtered using the inverse Fourier
transformation method to selectively obtain the OPs components (0, ~0,). Finally, MEM analysis was
performed on the sampling section of the OPs components. In the frequency range of the OPs, several
peaks of the power spectrum were detected by the FFT analysis, but only two peaks of the spectrum
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(peak 1 and peak 2) were observed by the MEM analysis irrespective of changes in stimulus parame-
ters. These results suggest that the OPs of the rat ERG are mainly generated by two major neuron
circuits: neuron feedback circuits through the bipolar cell to amacrine cells and the intraretinal
centrifugal pathway including the interplexiform cell and horizontal cell, at the level of the inner
nuclear layer of the retina. (Acta Soc Ophthalmol Jpn 91 : 1227—1234, 1987)

Key words: oscillatory potentials (OPs), rat electroretinogram (ERG), maximum entropy method
(MEM), fast Fourier transformation (FFT), inverse Fourier transformation
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